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1a the context of A boUow yan Dtembmie filler in which inultipio pi^^ 
hollow yaro are bundled, filfing and fleatriog with bonding agent ace per^^ 



TILE «t>. 169 09/30 '96 02549^ OWICm 416224a ; PAGE 4 



wmy that boUi bondted cads open, a bundle seora 

the outer ciiaunTcfcace of die bomUng agoi! fil^ 

boodifig agent, and die tliMccaid 1^ 

across a specified loigdi; a hotlow yam iMtnbrw 

(LI) of d»e hoOow yani betwcdi die aforesaid two bcNsdti^ 

dttt dm k a specified excess leagdi (AL) widi fcspea to the gap 02) b 

aforesaid two boadtng agent fOliDg sections, and thb excess tenglli (&L) sadsfica die 

fbUowing coodiliofis: 

OJ>l^(AliLl)^OJM 

where; 

LI: The leagdi of the hollow yam arraofied betweeo lbs two bondiiig agent fiUing 
sections 

L2: Tlie gap betweeit the two bonding agent filling sections 
AL:(L1-U> 

3. Detailed Explaoatioo of the Invention 

Objective of die Inventioa 

Industrial Field of Usage 

Tlie pcesenC InveoiioQ lelata to a hollow yam fnembtane fitta used in 
tieatmcni apparatuses in various types of pUnts with the objective of aep^^ 
elimiaasiag solid poctioos in die liipdd to be tresied. 

CooventionsIArt 

In gciient» the hollow yam is a mcinbcane of hotbw cylindricd &ier witt^ 
smaU holes OQ ita sttrfitte and whose outer diarneter ia appcojdnMlely 0J~3 mm. 
Tbetefbre^ it has beaeltb in that die filtiadoa aioi per umt capacity is 1^ 
rcMslaneo is good. A fihcr IS fbimed hy bundling many pieces of dw hollow y 
hfinkiung both cods ^di lean, which u a bonding agent This hoUow yam 
Ither is used as a filtration device for wttcr treatment a}^MraiuM>. 

Diestiuctufe of ditt type of hollow yam roemfafsne filtntioa deviee wBI be 
cxpi«ncd below white icferring to Rguro 5. Figure 5 ha c 

hobow yam membmne fUtraiiQo device, where callout I in die diagmm U die eontaincr 
naainuaitTheinttiiorof diboofitBRicrmaioumt 1 is q>lflt roto top and bottom by a 
di^diragm3» where the lower space is a GItratioA charol>er Ia,aedttiei9per^pecetsa 
pmcessing fluid chandler IK Tbe hollow yam mcflibnuia filter 
die afoieaaid diaphn«m 3 widdo die afonoMd fiUiation chaste U Ihe 
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■le bundled at llio ooterciwBrfbenee of • «u|»artBi^^ 
ciidiafB9eciiRdbybQfidingtscatriWiigseclians<,aiii ■ 
membos 7 •« instilled ■wi jecaied ftom *e outer cbamftren^ 
tnp«*nsd»wiilBRgttiel.ihel»U(wy«wembi^ , 
configimtkm it coanccied ia two iti«es ia s popeiidiciilv dhection, wlicfe cdloat > m 
flw dbvnn b Ae oow>eetii« lube «Ueb {« used wbM u dooa. A flu^ 
1 0 wUdi ooineen with ibe fikiMfioa climber U n canoecied to 
•IbKMidcontH'nerni^amll wWleaiKoeossiaK fluidduehMgertpe 11 
with the p«oceMingatfdebMd«lbUeo«iiecledtolheweod.A>^^ 
poaidoned .long the elbwsiid Ihdd aiBdy pipe Ift end « eo^ 
pipo 13 is bnneb eonnecled. A shut-»tf reive 14 is positioned along lUs coooeiMed 
fluid discbefge pipe 13. The fluid vAicb bM been suppficd 10 d>o toto^ 
ch«nber U >i» the .foieaeJd IhM supply pipe 10 is fiUeied when H passes Ihroj^ 
IwllM. y« ine«ibf«K» Ote 2. wd il is disduuged via the hoUow section 
lespeeiive ^eces of holkiw yam 2a. 

In the slbieeddeonfigBaliolw wboa ihedifltoBofid pie»»uw befcw «^ 

lttltow,ttnnwibf«ia6lter2iise.d«eto(UlirtionindietcbMa2>^ 
baelnwA opeiadoa is Miecated 10 perfbiw an opemioo lo wash off the sohd po^ 

vdueh has adhered to the sorfkes of the lespedive pieces of hollow yam 2a. -n^ 

pRsaiiztd gas for btdowAing is supplied inide die lespedive pieees of hoOow yam 
2a of tbe boUow yam nM«ba«e fiber 2 vtt the atoesdd piocBssing Ih&l dwAsrga pipe 
It SiBwhsneouUy. a bubbling opeoiion a executed fiombetow the bono^ 
men«biaiielilter2.Th« is. abubbUagpipe 15 fa ananged bel^^^ 
menhcaoe filier2wilhlBtfioafi«s«dconiaincr nutotnut I. and b^ 
Ibmied to the suAoe of Ibis bubbling pi|« 15. The atoeswd bul*bj« pipe 
oSJclS to -.air supply pipe 17 wWebhm.stalwffvaheiaB* 

SSdbubbU.gSel5^lbe.lb«s-dair«wlyi'«l»«^^ 
&c«.herfe««db»bbtebole.l«.TlKholJowy«»«^ 
lw»«ing by the afoosHud bubbles to bipiove the wasbmg efl^ 
ea»aectedlothocont«nero««unil 1 sod«thispodtionrfbel^ 
dispbiagm 3. and a sbiii^ valve 20 b poiitiooed along said «vwfl«^^ 

bubbtaftom the .foiesakl bubbling to beefier 
oieaibrane filter 2> 

The cwrail sttutfion fa such thai, when baekwashing is pafcmi^ 
ynmn«bmnoBher2withtheafo«saideonfiguiatiofl,tbe.Hiestionof 

cxc«lenglhd«.Mbc.afi»4elB.g*(LI;nvrf«etag«^ 
looits«sind»gipwhlcbl.lfcealbi«ridl^oftfiehoUowy«2aarra«^^ 

Sn^wi.b^.od«dis,.nce(sbow.ly«|to^ 

spends, which ivasdetenniiud acceding totheb^ 

e«d..in«derto«ft<tivtlyp.dbnn.healb«ddbubbl«^ 

boUow yam 2a baa not been tslsen utfo aecoont Ceowennonally. It has been set 
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eacceu length of iftptoximniely 5 pcrcoit However* situaiiosis ia i^viiidi 

pieces of holtow ym 2a become twisted Ifaea beot tod danmee htvc occuood fatratioa 

and haclcwMhing we«e repeated. Tlds is itioiight to 

of a polymerw material* and its specific g^avi^ b alR^ 

Che main consUtuem of the pntCQssed flu^ so t^ 

and becomes dainaged. M a ineans of soMng these ^pea of pioUeiitt, the excess leng^^ 

which baa been set (o appfoximatdy SpcfccM u tnendooed above, 

eliminated. However* the foUowing pcobkois occur when Mch a method (s adopted. 

t) First, when the lange of osctllatioo of the Ik>I1ow ym 2a when ihe afbiesaid bubblmg 
Is peifomied is icstRcted more than is necessaiyjt is nnposalble to obtain a stt 
bubbling efiecL 

2) When Che hoUow yani membrane filter 2 U bundled in the afoicsaid way in a condj 

in which mikltipie pieces ofholtow yam 2a sre densely amaged, and the excess length is 
decreased, the effects are such thmt the fimd to be processed docs not nowcCncSenily 
between the rcspcctiirc pkccs of boUow yam 2a, aixl, theroforc, only boUow yam 2a 
wfuch is positiooed at the outer drcumfercnce of the hollow yam membnme filter 2 is 
provided for (titration. This is also undesirable the standpoint of filtration 
cffictcnQf, ami it results ma phenomenon by which solid poitionadherBa only to ^ 
hollow yam 2a positioned at Ihe outer circumfemoca 

3) Also, when baclcwashing is executed, there is a problem in that the solid portion which 
has been separated by said backwashing accumulates among the pieces of hollow yam 2a» 
and icmoval of the separated solid portion is not performed effectively. Thu is because, 
ultimately, the flow charactcrisdcs amoag Ihe pieces of hollow yam 2a are poor because 
the holbw yam 2a is ffensely afianged In the same w^f ai Ihe afiMcmeodoned 2X and the 
excess length is short. 

Pn)blcms To Be Solved By the Invention 

In this way, in conventional hollow yam membrane fitters, there has not been 
sulficiem study %vith respect to how to determine the excess length, itsuhing in various 
proUerns. The pmacitt inwetnioa was deigned tsking these points itito 
objective b to provide a hoi low yam membrane filler eqwpped widi an excess length 
whkh mskca It possil^le to perlbrm eOixiive backwaslung white prave^^ 
the hollow yam. 

Configumtioo of die Inventioo 

Means To Solvo Problems 

In the coiitext of a hotlow yarn membrane filter in wUdi rnuldpte pte^ 
hollow yam ve bundled, filling and Kcuring with bonding agent sie pertbrmed in such a 
way that both bonded ends open, a bundle sccuiing member is installed and secured at 
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the outer dicumTciam of tiK bowfing agcQt 
bonding Agent. axiddMsifbrtsJadboiKiji^ 
acnm A spcolied length; ihe IwUow yam 
chuadeinedinibtf the iett8A(Lt)oftli6boitowym between the 
bon£ng agem G lUng sections u sa so llutf Ihcfo b a spedM 
lespect to the gap (1^) betvm the nfoftsttd nra bondbg sgi^ 
length (AL) satisfies the foUowmgoonakkma: 

Oj01^(AULi)^OJ04 

whcfc« 

LI: Ite length of the hollovr yarn ananged bctwcoi the 
sections 

L2; Ihe gap between the two bonding agent filUng secdorn 
AL:CL1-L2) 

Action 

Sctdng the excess length of the hollow yam within the aforeaaid range eficctively 
solvcs'sudi piobkntf as the drop in the backwsfhiog effect w^ 
excess length bebg too sinsU as U cTmunatea the bending and dam 
tiM twisting of tha hollow y an wittch oeciBS due to the excess length ^ 

Embodiments 

An embodimcni of the present invtnto wni be explained whUe refc^ 
Pigum t through 4. The same poftioiii as in the oooventioaai example am tnc^^ 
thr tafflftfallffiitt, pn** rr*****^ of ifacaa poitiooahave been omitted, Ftpifc I is 
cfoss-aectional dtagimm of the oonliguntioa of the hoOow y^ 
the length (Ll)of the hollow y«n 2a ainngod between Ac two bow^ 
icctiona 6 iC the top and bottom Olds in a oondiBen wtfch M sooaewhat loosened htt 

excess length (AL) with rospect to the distance (U) between the ab^ 
agon fUfing sections ^ snd ihb excess length(AL) is set wWun«he fol^ 

^(Aixi)^o.o4 — 

whcn^ 

LI: The length of d»e hollow ysm ananged between the two bonding a^ 

L2: Ihe gap between the two bonding agent filling xctiona 
AL:(LI*U) 
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Tbe icMOQ that ibe 8XCCSS logch (AL) b set within tl^ 
duniiuie bolh iho humfid cfTccU re^^ 

hnmlut efliecls icaultiiig from tbe excess lengdi being too small, vvbicli wiR bo explained 
behmr while lefefting to Fituti 3 and 4. 

Hguic 3 dM>wi the pKOpoitioa (H) of the access length (AL) ^ 
length (Ll)of the hoUowjam 2a OA the boriaMtat axb aiid tto 
of the bcdkw yam 3a (among 1,000 pieces oTyam) 08 the vortM 
ditgraa^ ^bca (lie pcopiMiioD of the excess length (AL) with tespecl ^ 
Che hollow yani 2a b 4 or leas, the oimiber of pieces of hollow ya» 2n b which bou 
sectkMs have occuned u extiemdy small Tbcicfiw; if the cxcea^ 
is set to 4 or less, it b i>ossible to effectively olfmlnatu hannful effecU resulting from the 
excess length bdng large. The lower Kmitvilue will be explained while referring to 
Figm 4. Figive 4 shoyn die propoitioo (H) of die excess length 
Icngdi ^ I) of the hollonir yarn 2a on the bofizontal axb and the backwaahing eC6^^ 
(solid portion Voltiree separated by baclcRfl^ 

the vodcsJ axb. As %ve can see Ihm Rguro 4, when the piopoitioa of the 
(AL) with icipcet to the lenglh (Ll)of the hollow yam 2a b I or leia^ backwash 
ofiRdency quickly deterioiates. As shown In ngure 2» tbb b because it b oeocasa^ 
the hoIk»w yani 2a to oscillate to certain extent when bubbling b perfbrnxd dur^ 
baclcwashing, and the soGd poition gcU shaken off by said oocUUtion. Moreover, ibe 
folkming has been observed Becaase movement of die holbw y^ 
tim b iMCcssMy when the excess length (AL) piopoitkm has been sec to less iha^ 
filirale doa not fkiw in dtf vicinity of the hollow yam 2a of die cento 
bolkyw yam membrane filter 2» lesidtlng in only the outer cireumfeicnce poitkm of die 
holk»w yam 2a being prtMded for fdtiadon. Ihb may be oboeived from the fi^ 
solid portion only adheres to dioholk>w yam 2a positioned at die outer clicumfo^^ 
Us also been connnned that when a sctdng of less dian I b used sinndtBacous^ 
thb. the aoUd portico wtuch has been sepamtcd during bickwa^g flows i 
hollow yam membrane fiber 2 and cannot be cftoivdy removed. For Ihb reas^ 
propcatxm of die excess length (AL) widi rcspca to die leagdi (LI) o^ 
has been 9vca a kmcr Grait value of 1. 

Tba above cmbocfiasaU b abb to exbldt the following benefit 

1) First, H b po«Wo to effecdvdy pr«ver< the lituaiion whcte^ 

winrb up dudng backwaslHag and thcreforn becomes twisted and bcm or dam^^ 

2) Abo, effective bsckwaaUng becomes possilde due to d« 
an appropriate degree dunng backwashing. 

3) In idftition. die solid portion separated during backwaihing dOM 
hollow yam membmne (UtcrJt* 



6 



^ FILE Mo- m Od/dO 'S6 02:81 -^OnilCO! 



416224^1 



MGE 9 



4) Aba. filtnrte itowa cSktcfltly cvoi 

secdon of th£ hollow yammembrane filter 2 «veA during fihrs&m. so il b possible to 
prcveitt tlM situatkm ^Mhccefay ftltcsti 
secdoo and lo provide effective filtntkm. 



Benefits of the Inveotton 

As explained ia detail abovc^tluoughcKe hollow ymnmbn^ fihtf resulting 
fiom tbe present iiivcntioo. diere are gitat bciiefits ia ihal H b pM 
sitiiMioR whcidiy die bollo w yam whifb up and dicie^^ 
damaged and to piovlde eCtaive backwashiag. 

4. Brief B)qdanatioa of die Rgurea 

FtgOfca i tfaioiigh4atedbignuu^ttliichabowaaembodioieidoftheprese^ 
invcndoA, nvKcre Figure 1 b a (cooA view of aboHow yam mcaOaane filter. Ftgm 1 b a 
6om view of a hollow yam membtaoe fdtcr whkb shows the actioa during backwashlog; 
Figttc 3 b a chaiadcfbtics dbgm which shows chaagca k the mim 
winch bei4 scctloM oeciir wben die exceas Icagdi of the holbw yam b d 
b a dtaiaclerisdes diagram which shows chaagea in Uk hack^^ 
cxccas iengdt of die hollowyain U change^ «nd Rgure 5 b ft ci«»a-sccdonaI dn^ 
ft hollow yam menAtane lilciation ^iparatita. 

2 Hollow yam meahiaac filter 

2a Hotlowyam 

4 Support member 

6 Bcnliag agent filling seetioo 

7 Bundle aeeoring member 



Fignrel 
Figure 2 
U Air 
Figure3 
I. 

The mimbor (tffaeees of hollow yam in wUch hcol sections oocur (per 1,^ 
pieces of hollow yam) (pieces) 

X 
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Ibo propof^ of excess length (AL) with reflect to the kngth L2 of the hoUow 
i<%) 



3. 

Btdowtslung efiSckncy (solid iKMtioa vo^ 
solid poition voluoie) (%) 
A. i/ 

The ittOfNNtioB of excess length (AL) with respect to the length of the hollow 

Figures 
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